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Field of the Invention 

[01] The present invention relates to a driving method of a 
PDF (Plasma Display Panel), and more particularly, to a driving 
method of a PDP capable of preventing abnormal discharge and 
dielectric breakdown due to excess charged particles collected on 
the outside of a display screen. 
Backg-round of the Related Art 

[02] FIG. 1 illustrates a schematic view of a conventional 
surface-discharge type AC PDP (Plasma Display Panel). The surface- 
discharge AC PDP includes a front glass substrate 1, an address 
electrode 3 formed on the front glass substrate 1, a rear glass 
substrate 2 opposed to the front glass substrate 1, electrodes X 
and Y (7 and 8) arranged parallel to each other on the rear glass 
substrate 2, a dielectric layer 6 formed to cover the electrodes 
X and Y, an MgO protection layer formed on the dielectric layer, 
and a barrier 4 disposed between the front glass substrate 1 and 
the rear glass substrate 2 and dividing a discharge space. 

[03] FIG. 2 illustrates an arrangement of driving 
electrodes of the PDP of FIG. 1. The driving electrodes include 
a plurality of address electrodes Al, A2, A3, Am-1 and Am 

arranged parallel to one another and a plurality of electrodes X 



and electrodes Y Yl, Y2, Y3, Yn~l and Yn arranged 

approximately vertical to the address electrodes. Discharge 
cells are formed at intersections of the electrodes X and Y and 
the address electrodes, electrodes Y are scan electrodes and 
electrodes X are common electrodes connected commonly. 

[04] FIG. 3 illustrates an ADS (Address Display-period 
Separation) method for driving the PDP of FIGS. 1 and 2. In the 
ADS method, 1 field of video signal is divided into 8 sub-fields; 
each sub-field consisting of a reset period, an address period 
and a sustain period. The reset period is a period for 
initializing the discharge cells by discharging all discharge 
cells of FIG. 2, the address period is a period for designating 
the discharge cells to be displayed according to video signal 
input, and the sustain period is a period for sustain discharge 
to the discharge cells designated in the address period. In the 
sustain period of each sub-field, a weight value is assigned as a 
display period, thereby combining the sub-fields to display 
multi-grade . 

[05] In general, scan lines Yl, Y2, Y3, Yn-1 and Yn of 

the PDP of FIG. 2, in case of a VGA (Video Graphics Array), 
consist of 480 lines, and the address operation is carried out by 
scanning to each line in a line sequential method, and at the 
same time, applying data signal through the address electrodes. 
As shown in FIG. 3, in the ADS method of dividing 1 video field 



into 8 sub-fields and having the address periods for all scan 
lines every sub-field, the scan period of 1 scan line is about 
2.5]XSf and a period for .scanning the whole 1 video field is 
approximately 2. 5 (us) x 480 (lines) x 8 (sub-fields) , namely 9.6ps. 
Because it takes 9.6us to scan if the 1 video field is about 
16.71IS, the residual period, that is, 7,lus is used for gray 
scale. However, if the number of the sub-fields is increased to 
10 to remove false contour or to increase the number of gray 
scales, the scan period is 2.5 (ps) x 480 (lines) x 10 (sub-fields) , 
namely 12us, and so, display must be performed in very high 
frequency because there is the period for the gray scale of only 
4.711S left- Furthermore, In case that scan lines over 760 are 
used in an HD TV (High Definition TV), the scan period is 2.5(us)- 
X 760 (lines) x 8 (sub-fields) , namely 15.2us; most of 1 video 
period being used for the scan period, 

[06] To solve the above problems, as shown in FIG. 4, there 
is used a driving method of dividing the address electrodes into 
upper and lower parts. The method has a disadvantage that a 
plurality of driving ICs are used, but has several advantages 
that sub-fields more than that of the prior arts can be applied 
and the method can be used in the HD TV of scan lines over 7 60 by 
reducing the scan period to 1/2. 

[07] FIG. 5 illustrates a scan sequence in a driving method 
of a conventional PDP. In the scan sequence, a scan pulse is 



applied to the scan electrodes (electrodes Y) of 1, 2, ... and 480 
lines every sub-field in order, and at the same time, an input 
video data pulse is applied to the address electrodes. At this 
time, if the scanning is performed repeatedly, electric potential 
rises or falls by accumulation or vanishment of excess charged 
particles on the outer portion of a display screen adjacent to 
the scan , electrode of the final line, i.e., the 480^^ line. So, 
there occurs abnormal discharge on the cells in vicinity of the 
scan electrode of the 480^^ line, thereby reducing reliability by 
deteriorating video quality or by occurring dielectric breakdown. 

[08] In the same way, FIG. 6 illustrates a scan sequence in 
a driving method of a conventional PDP in which address 
electrodes are divided into two. For example, when an addressing 
is performed in order of - 240^^ lines and in order of 241^^ - 

480^^, electric charges are abnormally collected on a boundary 
between upper address electrodes and lower address electrodes, 
i.e., a central part, and on the outer portion of a display 
screen of 480^^ line and electric potential rises, thereby, 
occurring abnormal discharge on the cells in vicinity of the 
central part and of the 480^^ line to deteriorate the video 
quality or generate dielectric breakdown. 



SUMMARY OF THE INVENTION 

[09] Accordingly, the present invention is directed to a 
driving method of a PDP (Plasma Display Panel) that substantially 
obviates one or more problems due to limitations and 
disadvantages of the related art. 

[10] An object of the present invention is to provide a 
driving method of a PDP, which can prevent abnormal discharge and 
dielectric breakdown due to excess charged particles collected on 
the outside of a display screen. 

[11] Another object of the present invention is to provide 
a driving method of a PDP, which can prevent abnormal discharge 
and dielectric breakdown occurring at a divided central part of 
the PDP adopting a method of driving by dividing address 
electrodes . 

[12] Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the invention. The objectives and other 
advantages of the invention may be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[13] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 



broadly described herein, a driving method of a PDP (Plasma 
Display Panel) including a pair of substrates arranged at a 
prescribed interval, a plurality of address electrodes formed on 
one of the substrates and scan electrodes to the number of N 
formed to intersect the address electrodes comprises the steps 
of: dividing 1 field of input video signal into a plurality of 
sub-fields having brightness weight respectively; and applying a 
scan pulse to the scan electrodes to the number of N in order and 
simultaneously applying an input video data signal pulse to the 
plurality of address electrodes, in each sub-field, to have an 
address period designating cells to be displayed and a sustain 
period applying a sustain pulse to the designated cells according 
to the brightness weight of the corresponding sub-field, wherein 
the plurality of sub-fields include sub-fields, which have the 
address period applying the scan pulse to the scan electrodes to 
the number of N in order of 1, 2, N-1 and N, and sub-fields, 

which have the address period applying the scan pulse to the scan 
electrodes in order of N, N-1, 2 and 1. 

[14] It is preferable that the sub-fields, which have the 
address period applying the scan pulse to the scan electrodes to 
the number of N in order of 1, 2, N-1 and N, are odd number 

sub-fields and the sub-fields, which have the address period 
applying the scan pulse to the scan electrodes in order of N, N-1, 
2 and 1, are even number sub-fields. 



[15] In another aspect of the present invention, a driving 
method of a PDP (Plasma Display Panel) including a pair of 
substrates arranged at a prescribed interval^ a plurality of 
address electrodes formed on one of the substrates, the address 
electrodes being divided into an upper part and a lower part, and 
scan electrodes to the number of N formed to intersect the 
address electrodes comprises the steps of: dividing 1 field of 
input video signal into a plurality of sub-fields having 
brightness weight respectively; and applying a scan pulse to the 
scan electrodes to the number of N/2 intersecting the upper or 
lower address electrodes in order and simultaneously applying an 
input video data signal pulse to the upper or lower address 
electrodes, in each sub-field, to have an address period 
designating cells to be displayed and a sustain period applying a 
sustain pulse to the designated cells according to the brightness 
weight of the corresponding sub-field, wherein the plurality of 
sub-fields include sub-fields, which have the address period 
applying the scan pulse to the scan electrodes to the number of 
N/2 in order of 1, 2, ... and N/2 and in order of (N/2)+l, ... and N, 
and sub-fields, which have the address period applying the scan 
pulse to the scan electrodes to the number of N/2 in order of N/2, 
2 and 1 and in order of N, N-1, and (N/2)+l. 

It is preferable that the sub-fields, which have the 
address period applying the scan pulse to the scan electrodes to 



the number of N/2 respectively intersecting the upper and lower 
address electrodes in order of 1, 2, ... and N/2 and in order of 
(N/2)+l, ... and N, are odd number sub-fields, and the sub-fields, 
which have the address period applying the scan pulse to the scan 
electrodes to the number of N/2 intersecting the upper address 
electrodes in order of N/2, 2 and 1 and in order of N, N-1, 

and (N/2)+l, are even number sub-fields. 

[16] Additionally, it. is preferable that in each sub-fields, 
the scan pulse to the scan electrodes intersecting the upper 
address electrodes is applied in order of 1, 2, ... and N/2 and the 
scan pulse to the scan electrodes intersecting the lower address 
electrodes is applied in order of N, N-1, ... and (N/2)+l. 

[17] It is to be understood that both the foregoing general 
description and the following detailed description of the present 
invention are exemplary and explanatory and are intended to 
provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[18] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment (s) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings : 
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[19] FIG.l illustrates a schematic view of a structure of a 
conventional surface-discharge AC PDP (Plasma Display Panel); 

[20] FIG. 2 illustrates a view showing an arrangement of 
electrodes for driving the PDP; 

[21] FIG. 3 illustrates a view of a sub~field structure in 
an ADS (Address Display-period Separation) method; 

[22] FIG. 4 illustrates a view of a PDP having a bipartite 
address electrode structure; 

[23] FIG. 5 illustrates a view of a scan sequence in a 
conventional PDP driving method; 

[24] FIG. 6 illustrates a view of a scan sequence in a 
conventional driving method of the PDP in which address 
electrodes are divided into two; 

[25] FIG. 7 illustrates a view of a scan sequence in a 
driving method for a PDP according to the present invention; 

[26] FIG. 8 illustrates a view of a scan sequence in a 
driving method of a PDP, in which address electrodes are divided 
into two, according to the present invention; and 

[27] FIG. 9 illustrates a view of another scan sequence in 
the driving method of the PDP, in which address electrodes are 
divided into two, according to the present invention. 



DETAILED DESCRIPTION OF THE PBEFERRED EMBODIMENT 



[28] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

[29] FIG. 7 illustrates an ADS (Address Display-period 
Separation) driving method of a PDP (Plasma Display Panel) 
according to the present invention. In the ADS driving method, 1 
field of video signal of about 16.67iis is divided into, for 
example, 8 sub-fields; each sub-field consisting of a reset 
period, an address period and a sustain period. 

[30] The reset period is a period for uniforming discharge 
conditions of all cells by applying voltage of about 350V higher 
than sustain voltage. 

[31] The address period is a period for designating 
discharge cells, to be displayed, by applying a scan pulse to a 
plurality of scan electrodes (electrodes Y in FIG. 2) in order 
and, at the same time, by applying input video data signal to 
address electrodes. The designation of the cells, to be 
displayed, is made in such a manner that address discharge occurs 
by applying the scan pulse to the scan electrodes and applying 
data pulse of the address electrodes, and thereby space charged 
particle is generated and wall charges are collected on a 
dielectric layer (MgO layer) covering the scan electrodes shown 
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in FIG. 1. After that, if a sustain pulse is applied to the scan 
electrodes and common electrodes in turn during the sustain 
period, the sustain voltage is added to the collected wall 
charges, thereby generating sustain discharge. On the other side, 
the cells, on which the wall charges are not collected, (non- 
designated cells without data input) do not generate the sustain 
discharge because having only the sustain pulse. This function 

P calls a memory function or a designation function of the cells, 

O 

^ to be displayed. 

m 

pj £32] FIG. 7 illustrates a driving method of the PDP 

yj according to a preferred embodiment of the present invention. 

O First, third, fifth and seventh sub-fields apply the scan pulse 

M"- to the scan electrodes in order of 1, 2, ... and 480^^ lines and 

O second, fourth, sixth and eighth sub-fields apply the scan pulse 

ru 

to the scan electrodes in order of 480^^, 479^^, 2'''^ and 1^^ 

lines. In such a manner, the polarity of excess charged particle 
generated on the scan electrode of the 480^*^ line in the odd 
number sub-fields and that of charged particle generated in the 
scan electrode of 480^^ line in the even number sub-fields are 
opposed to each other, thereby reducing or removing the excess 
charged particles collected .finally. After all, the reduction or 
removal of the excess charged particles can prevent abnormal 
discharge or dielectric breakdown on the discharge cells in 
vicinity of the scan electrode of the 480^^ line. 
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[33] FIG. 8 illustrates a driving method of a PDP, in which 
the address electrodes are divided into two, according to the 
present invention. The first, third, fifth and seventh sub- 
fields apply the scan pulse to the scan electrodes in order of 
1^^ to 240^^ lines intersecting upper address electrodes and in 
order of 241®^ to 480^^ lines intersecting lower address 
electrodes, and the second, fourth, sixth and eighth sub-fields 
apply the scan pulse to the scan electrodes in order of 240^^ to 
1®^ lines intersecting the upper address electrodes and in order 
of 480^^ to 241^^ lines intersecting the lower address electrodes. 
In such a manner, the polarity of the excess charged particles 
generated on the central part in the odd number sub-fields and 
that of the charged particles generated through the address 
discharge of the central part in the even number sub-fields are 
opposed to each other, thereby reducing or removing the excess 
charged particles collected finally. After all, the reduction or 
removal of the excess charged particles can prevent abnormal 
discharge or dielectric breakdown on the discharge cells in 
vicinity of the central part, i.e., the discharge cells in 
vicinity of the scan electrode of the 240^^ line and the scan 
electrode of the 241^^ line. 

[34] FIG. 9 illustrates a driving method of a PDF, in which 
the address electrodes are divided into two, according to another 
preferred embodiment of the present invention. The odd number 
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sub-fields apply the scan pulse to the scan electrodes in order 
of 1^^, I'^'^r ... and 240^^ lines intersecting the upper address 
electrodes and in order of 480^^, 479^^, ... and 241®^ lines 
intersecting the lower address electrodes, and the even number 
sub-fields apply the scan pulse to the scan electrodes in order 
of 240^^, 239^^, ... and 1^^ lines intersecting the upper address 
electrodes and in order of 241^^, 242^"^, ... and 480^^ lines 
intersecting the lower address electrodes. It has the same 
effect as the first embodiment. 

y [35] Additionally, not shown in the drawings, but it is 
also possible \that the odd number sub-fields apply the scan pulse 
to the scan euectrodes in order of 1®^, 2"^, ... and 2 40^^ lines 
intersecting the upper address electrodes and in order of 241®^, 
242""^, ... and 480^\ lines intersecting the lower address electrodes, 
and the even number sub-fields apply the scan pulse to the scan 
electrodes in ordeA of 240^^, 239^^, :.. and 1^^ lines intersecting 
the upper address electrodes and in order of 480^^, 479^^, ... and 
241®^ lines intersecting the lower address electrodes. 

[36] According to the present invention, it is possible to 
prevent the abnormal discharge or dielectric breakdown generated 
by the charged particles collected on or vanished from the 
outside of the display screen. 
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[37] Moreover, it is possible to prevent the abnormal 
discharge or dielectric , breakdown generated at the divided 
central part of the PDP adopting the ADS method. 

[38] The forgoing embodiments are merely exemplary and are 
not to be construed as limiting the present invention. The 
present teachings can be readily applied to other types of 
apparatuses. The description of the present invention is intended 
to be illustrative, and not to limit the scope of the claims. 
Many alternatives, modifications, and variations will be apparent 
to those skilled in the art. 
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